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U-BOLT CLAMP FOR SEALING LAP JOINTS 
CROSS-REFERENCE 

This is a Continuation-in-part of U.S. patent application 
Ser. No. 09/025.895. filed Feb. 18, 1998 now abandoned. 

FIELD OF THE INVENTION 

The present invention relates generally to conduit clamps. 
More particularly, the present invention relates to U-bolt 
clamps for use in association with exhaust systems. 

BACKGROUND OF THE INVENTION 

Automotive, truck and other vehicular exhaust systems 
typically include conduit for directing exhaust gas from an 
engine to a remote location. Such exhaust systems often 
include a muffler, catalytic converter, resonator, or a com- 
bination thereof for treating the exhaust gas before it is 
discharged to the atmosphere. To accommodate various 
design criteria, exhaust gas systems usually include several 
exhaust conduits, tubes, hoses or pipes of various shapes and 
lengths which are connected together to form a fluid path for 
the exhaust gas. 

The most common way of interconnecting consecutive 
conduits is to utilize a lap joint. To make a lap joint, one end 
of a first conduit is inserted within an end of a second 
conduit. The conduits are then clamped at the region where 
the conduits overlap. A typical clamp functions to crush, 
crimp or otherwise deform the outer conduit against the 
inner conduit. The ends of the outer conduit typically 
include a plurality of longitudinal slots spaced about its 
circumference to facilitate crimping or otherwise deforming 
the outer conduit against the inner conduit 

It is important that exhaust clamps provide a substantially 
leak-proof and mechanically secure joint. Any leakage of 
exhaust at a joint presents a safety hazard because of 
escaping noxious fumes and a noise problem because of the 
pulsating nature of the flow through the conduit. Since a 
number of joints occur in most exhaust systems, it is also 
desirable that such clamps be inexpensive and relatively 
easy to install, and if possible, also be relatively easy to 
disconnect and reinstall. 

A variety of clamps have been developed for use in 
association with lap joints. One common clamp is known as 
a guillotine or saddle-type clamp. This clamp includes a 
U-bolt which is mounted on a saddle. The U-bolt includes a 
concave portion that opposes a corresponding concave por- 
tion of the saddle. The saddle and U-bolt are forced towards 
each other through the use of a pair of nuts that are threaded 
on the legs of the U-bolL U.S. Pat. Nos. 2,719,345 and 
4,270,689 disclose guillotine or saddle-type clamps config- 
ured as described above. 

Wide band, leak-proof clamps have also been developed 
for use in association with lap joints. Wide band clamps are 
typically designed to surround lap joints and cover all the 
deformation or take-up slots defined by the conduits forming 
the lap joints. Various versions of such clamps are illustrated 
in U.S. Pat. No. 4,629,226 and U.S. Pat. No. 4,558,891. 

SUMMARY OF THE INVENTION 

One aspect of the present invention relates to a guillotine 
or saddle-type clamp arranged for effectively and easily 
sealing a lap joint The clamp includes a saddle member 
having an inwardly facing concave saddle portion, and a 
U-bolt mounted on the saddle member. The U-bolt has an 
inwardly facing concave portion that opposes the saddle 
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member concave saddle portion. At least one curved shim is 
positioned (when assembled) between the U-bolt and the 
saddle member. The shim preferably is wider than either one 
of the U-bolt and the saddle member. Consequently, the 
5 shim cooperates with the U-boll and the saddle member to 
more effectively surround and seal a lap joint. 

The present invention provides numerous advantages 
over the prior clamps discussed above. For example, when 
using a conventional guillotine or saddle-type clamp at a lap 
l0 joint, it can sometimes be difficult to achieve uniformly 
leak-proof joints because of the narrowness of such clamps. 
Specifically, when a conventional guillotine clamp is used at 
a lap joint, it can be difficult to completely cover and seal the 
longitudinal deformation slots formed at the ends of the 
|5 exhaust tubing being connected. This problem is overcome 
by the present invention. Specifically, one aspect of the 
present invention teaches using a relatively wide shim in 
combination with a U-bolt and a saddle member to effec- 
tively and easily seal a lap joint Furthermore, an effective 
2Q seal can be achieved without requiring high installation 
torque that damages the exhaust tubing being sealed. 
Consequently, the clamp can easily be removed to allow the 
sealed joint to be taken apart for service and maintenance. 
Another problem relating to existing guillotine-type 
25 clamps relates to corrosion. Specifically, conventional 
U-bolts and saddle members are typically made of zinc- 
plated cold rolled steel. By contrast exhaust pipes and 
mufflers are typically made of aluminized steel. 
Consequently, when a zinc-plated guillotine clamp is 
30 clamped on a aluminized steel pipe or muffler, galvanic 
action between the clamp and the pipe or muffler causes 
premature corrosion of the pipe or muffler. To overcome the 
aforementioned problem, an aspect of certain preferred 
embodiments of the present invention relates to the prefer- 
35 able use of a shim with desirable galvanic properties to 
separate or insulate a U-bolt and saddle from a structure 
being clamped. The shim is preferably made of the same 
material as the structure being clamped, or is coated to 
inhibit galvanic action. Consequently, galvanic action 
40 between the tube/conduit structure being clamped and both 
the U-bolt and the saddle is inhibited. Although corrosion 
may occur on the outside of the shims where the shims 
engage the U-bolt and the saddle, unlike typical exhaust 
pipes or mufflers, the shims are preferably sufficiently thick 
45 to withstand substantia] corrosion without experiencing sig- 
nificant adverse effects. 

The present invention also provides advantages over 
conventional wide-band clamps. For example, while wide- 
band clamps are suitable for sealing lap joints, such clamps 
50 are not readily adapted for securing an exhaust conduit to 
structures of a vehicle. Hence, while such wide-band clamps 
can be used at lap joints, additional clamps, such as 
guillotine-type clamps, have generally also been required to 
effectively secure exhaust tubing to a vehicle. In contrast a 
55 further aspect of the present invention relates to clamps 
capable of effectively sealing lap joints while concurrently 
providing means for securing exhaust pipes to a vehicle. 
Moreover, certain clamps constructed in accordance with the 
principles of the present invention are adapted for inhibiting 
60 localized tube/conduit deformation such that lap joints 
sealed by such clamps can easily be disassembled. 
Furthermore, clamps constructed in accordance with the 
principles of the present invention are adapted for effectively 
sealing lap joints having "captured slots 1 * as disclosed in 
65 U.S. Pat No. 4,113,289. 

A variety of additional advantages of the invention will be 
set forth in part in the description which follows, and in part 
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will be apparent from the description or may be learned by FIGS. 1-3 illustrate a clamp 20 constructed in accordance 

practicing the invention. It is to be understood that neither with principles of the present invention. Generally, the 

the foregoing general description nor the following detailed clamp 20 includes a U-bolt 22 mounted on a saddle member 

description is restrictive of the invention as claimed. 24. The U-bolt 22 includes an inwardly facing, concave 

S portion 26 which opposes a corresponding inwardly facing, 

BRIEF DESCRIPTION OF THE DRAWINGS concave portion 28 of the saddle member 24. Opposing first 

The accompanying drawings, which are incorporated in and second curved shims 30 and 32 are respectively secured 

and constitute a part of the specification, illustrate several "> we concave portions 26 and 28. The first curved shim 30 

aspects of the invention and together with the description has a concave side that is opposed to a concave side of the 

serve to explain the principles of the invention. A brief "> second curved shim 32. Herein the term "inwardly facing" 

description of the drawings is as follows: means facing a conduit when in use. Also, the shim face 

FIG. 1 is a perspective view of a clamp constructed in ^cfcd against a conduit, in use, will sometimes be 

accordance with the principles of the present invention; described as an inner face. 

mr* ■» * ™„, ~f tk- n t nr i . The U-bolt 22 of the clamp 20 includes a pair of spaced- 

FIG. 2 is a plan view of the clamp of FIG. 1; _ . . „ „ , , 4 • . \_ 

T. „ . .... . 15 apart, substantially parallel, legs 34 that project outward 

FIG. 3 is a right side view of the guillotine clamp of FIG. ^ ^ VMi ^ ^ legs 34 m gen . 

; erally cylindrical in shape and include threaded end portions 

FIG. 4 shows the clamp of FIGS. 1-3 being used to seal 36 on whicn nuts 33 can ^ threaded. The legs 34 have 
a lap joint on the exhaust system of a truck, the truck being substantially circular cross-sections while the U-bolt con- 
shown in fragmented perspective view; 20 C ave portion 26 preferably has a flattened cross-section. A 

FIG. 5 is an enlarged fragmentary view of the lap joint of transition region 40 is provided between the U-bolt legs 34 

FIG. 4; and the U-bolt concave portion 26. The transition region 40 

FIG. 6 is a cross-sectional view taken along section line includes tapers configured for providing a smooth transition 

6-7-6 of FIG. 5; from the round cross-section of the legs 34 to the flattened 

FIG. 7 is a perspective view of an alternate embodiment 25 cross-section of the U-bolt concave portion 26. 

of a clamp constructed in accordance with the principles of The flattened configuration of the U-bolt concave portion 

the present invention; 26 is clearly illustrated in the cross-sectional view of FIG. 6. 

FIG. 8 is an exploded perspective view of the clamp of As shown in FIG. 6, when a cross-section is cut through the 

FIG. 7; U-bolt concave portion 26, the resulting edges or lines which 

FIG. 9 is a fragmentary cross-sectional view taken along 30 correspond to inner and outer sides 42 and 44 of the U-bolt 

section line 9 9 of FIG 7* concave portion are substantially straight and substantially 

FIG. 10 is a fragment^ ^ss-sectional view taken along ""j"™"* ~"<=ave portion 26 ako 

section line 10—10 of FIG 8* includes rounded edges 27 for providing a smooth transition 

„ . , . , J# _ between the inner and outer sides 42 and 44. It will be 

FIG. H is a second alternate embodiment of a clamp 35 appreciated that the flattened configuration depicted in FIG. 

constructed in accordance with the principles of the present 6 {s bul Qne gspect of me prcsem ijlvcntion md k nm 

invention; intended to be construed as a limitation upon the scope of the 

FIG. 12 is a side view of the clamp of FIG. 11; present invention. For example, rounded edges 27 could 

FIG. 13 is a third alternate embodiment of a clamp alternatively be squared. Furthermore, the U-bolt concave 

constructed in accordance with the principles of the present 40 portion 26 could have alternatively shaped cross-sections 

invention; such as round, oval, square, parabolic, rectangular or any 

FIG. 14 is a side view of the clamp of FIG, 13; number of other different shapes. 

FIG. 15 is a cross-sectional view taken along section line Referring to FIGS. 1 and 3, the saddle member 24 of the 

15 — 15 of FIG. 13; 45 clamp 20 has a double saddle configuration including two 

FIG. 16 is a cross-sectional view taken along section line spaced apart and substantially parallel saddle plates 48. The 

16 16 of FIG. 15; saddle plates 48 define oppositely located side channels 50 

FIG. 17 is a fourth alternate embodiment of a clamp s ™ d and shaped for receiving the legs 34 of the U-bolt 22. 

constructed in accordance with the principles of the present Referring to FIG. 2, inner portions 47 of the saddle plates 48 

invention* 50 define me saddle concave portion 28 while outer portions 49 

FIG. 18 is a front view of the clamp of FIG. 17; °f ^ P la "f S *f ^interconnected by a transverse 

. . . , ^ , r 10 plate 52. While a double saddle configuration is illustrated in 

FIG. 19 is a right side view of the clamp of FIG. 18; ^ Qne s|dUed ^ me m wU f recogni2C ^ a single 

FIG. 20 is a left side view of the clamp of FIG. 18; saddle mcraD er configuration (having one waU instead of 

FIG. 21 is a top view of the clamp of FIG. 18; ^ two) can also be utilized. 

FIG. 22 is a bottom view of the clamp of FIG. 18; The first and second c urved shims 30 and 32 of the clamp 

FIG. 23 is a cross-sectional view taken along section line 20 are respectively welded to the U- bolt concave portion 26 

23—23 of FIG. 18; and and the saddle member concave portion 28. As secured to 

FIG. 24 is an exploded assembly view of a portion of the Ibe U-bolt 22 and the saddle member 24, the curved shims 

clamp of FIG. 18. 60 30 and 32 define opposing first and second inner surfaces 54 

and 56 having concave curvatures. Furthermore, the curved 

DETAILED DESCRIPTION shims 30 and 32 preferably have generally rectangular cross 

Reference will now be made in detail to various aspects sections. A cross-section of the curved shim 30 is shown in 

of the present invention which are illustrated in the accom- FIG. 6. 

panying drawings. Wherever possible, the same reference 65 A significant feature of the present invention relates to the 

numbers will be used throughout the drawings to refer to the width difference between the U-bolt concave portion 26 and 

same or like parts. the first and second curved shims 30 and 32. Preferably, as 
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shown in FIG. 3. the first and second curved shims 30 and materia) that inhibits galvanic action between the shims and 

32 each have a width w, that is greater than a width w 2 of the structure being clamped. For example, the shims can be 

the U-boli concave portion 26. More preferably, the curved made of the same type of. material as the pipe or muffler to 

shims 30 and 32 each of widths w, which are at least \ x /i which they are intended to be coupled. In this manner, when 

times as wide as the width w 2 of the U-bolt concave portion 5 the clamp 20 is coupled to a muffler or exhaust pipe, the 

26. Most preferably, the curved shims 30 and 32 each have shims 30 and 32 completely separate and insulate the pipe or 

widths w, at least two times as wide as the width w 2 of the muffler from the U-bolt 22 and the saddle 24. Consequently, 

U-bolt concave portion 26. Typically and preferably w 2 is in galvanic action between the structure being clamped and the 

the range of 0.50 to 0.62 inches; and w, is in the range of U-bolt 22 and saddle 24 is inhibited thereby inhibiting 

1.25 to 1.50 inches. |0 galvanic action based corrosion of the pipe or muffler. 

FIG. 4 illustrates the clamp 20 used in association with an Although galvanic action based corrosion may occur at 

exhaust system 58 of a truck 60. Specifically, the clamp 20 regions where the U-bolt 22 and saddle 24 contact the shims 

is illustrated sealing a lap joint 61 formed between first and 30 and 32, unlike typical exhaust pipes or mufflers, the shims 

second pipes 62 and 64 of the exhaust system 58. The clamp 30 and 32 are preferably sufficiently thick to withstand 

20 is also illustrated securing the first and second pipes 62 |5 substantial corrosion without experiencing significant 

and 64 in a substantially vertical orientation. Specifically, adverse effects. It will be appreciated that any one of the 

the clamp 20 is connected to a mounting bracket 66 that is shims, U-bolt and saddle can also be coated with preferred 

secured to the frame of the truck 60. materials that are adapted to inhibit galvanic action, lllus- 

As shown in FIG. 4, the first pipe 62 is an elongated trative coating materials include products sold under the 

exhaust pipe or tail pipe, and the second pipe 64 is an end 2Q name Sermetel® which are available from Telefiex Inc. of 

portion of a muffler. Although the clamp 20 is shown Limerick, Pa., and products sold under the name Dacromet® 

interconnecting an exhaust pipe to a muffler, it will be which are available from Metal Coatings Internationa] Inc. 

appreciated that clamps in accordance with the principles of of Chardon, Ohio. 

the present invention can be used in association with all Because exhaust pipes and mufflers are most commonly 

types of conduits such as tubes, pipes, hoses, catalytic M made of aluminized steel, a preferred material of the shims 

converters and mufflers. 30 and 32 is aluminized steel. Mufflers and exhaust pipes are 

FIG. 5 shows an enlarged view of the lap joint 61 of FIG. sometimes also made of stainless steel. Hence, the shims 30 

4. As shown in FIG. 5, the lap joint 61 is formed by and 32 could also be made of stainless steel. Although the 

telescopically inserting an end portion of the second pipe 64 above described materials are preferred, other materials can 

within the first pipe 62 such that end portions of the pipes 30 also be used without departing from the principles of the 

overlap. The first pipe 62 includes a plurality of circumfer- present invention. 

entially spaced longitudinal take-up or deformation slots 68 FIGS. 7 and 8 illustrate a first alternate clamp 120 

adapted for facilitating clamping the first pipe 62 against the constructed in accordance with the principles of the present 

second pipe 64. Each of the deformation slots 68 has a length invention. Generally, the clamp 120 includes a double saddle 

1, that is shorter than the width w, of the curved shims 30 35 member 122 having an inwardly facing, concave, saddle 

and-32r€onsequentiy, the first and second curved shims30 portion 124. The clamp 120 also includes a U-bolt 126 

f and 32 are adapted to completely cover the defofmtfuon slots moun table on the saddle member 122. The U-bolt 126 has an 

68 thereby providing a substantially fluid tight seal at the lap inwardly facing, concave portion 128 adapted to oppose the 

\ joint 61. ' ^*ms=**J concave saddle portion 124. The clamp 120 further includes 

V, As indicated above, the clamp 20 can be used to both seal 40 a first curved shim 130 secured to the concave saddle portion 

a lap joint, and secure exhaust conduit to a vehicle. One 124 of the saddle member 122, and a second curved shim 

technique for using the clamp 20 includes the step of looping 132 secured to the concave portion 128 of the U-bolt 126. 

the U-bolt 22 around the overlapping first and second pipes The first and second curved shims 130 and 132 respectively 

62 and 64. Next, the saddle member 24 is mounted on the have first and second inner concave sides 134 and 136 

U-bolt such that the pipes 62 and 64 are captured between 45 adapted to oppose one another. 

the saddle member 24 and the U-bolt 22. The clamp 20 is The U-bolt 126 of the clamp 120 includes two spaced- 

then oriented such that the shims 30 and 32 completely cover apart substantially parallel legs 138 that project outward 

the longitudinal deformation slots 68. The threaded ends 36 from the U-bolt concave portion 128. The legs 138 have 

of the U-bolt 22 are then inserted through holes defined by threaded ends 140 upon which retaining nuts 142 can be 

the mounting bracket 66. After the threaded ends 36 have 50 threaded. The U-bolts 126 also includes opposing tabs or 

been inserted through the mounting brackets 66, nuts 38 are projections 144 that extend inward from the legs 130. The 

threaded on the threaded ends 36 of the U-bolt 22. As the projections 144 extend toward one another and are prefer- 

nuts are tightened, the first and second curved shims 30 and ably slightly offset from the U-bolt concave portion 128. 

32 are drawn together causing the pipes 62 and 64 to be The second curved shim 132 of the clamp 120 includes a 

compressed between the shims 30 and 32 and also causing 55 central portion 146 and two flange portions 148 that project 

the lap joint 61 to be sealed. outward from opposite ends of the central portion 146. The 

A significant problem relating to prior art exhaust system central portion 146 is adapted to form the concave side 136 

clamps relates to corrosion. Specifically, conventional of the second curved shim 132. Referring to FIG. 10, the 

U-bolts and saddles are typically made of zinc-plated cold second curved shim 132 also includes two spaced-apart shim 

rolled steel. By contrast, exhaust pipes and mufflers are 60 projections 150 that extend outward from a mid-region of 

typically made of aluminized steel. Consequently, when a the central portion 146. The shim projections 150 are 

clamp having a zinc-plated U-bolt and saddle is clamped on arranged and configures to straddle the concave portion 128 

a aluminized steel pipe or muffler, galvanic action between of the U-bolt 126 when the second curved shim 132 is 

the clamp and the pipe or muffler causes premature corro- mounted on the U-bolt 126. By straddling the U-bolt 126, 

sion of the pipe or muffler. 65 the projections 150 inhibit axial movement between the 

To overcome the aforementioned problem, it is preferred U-bolt 126 and the second curved shim 132 to maintain 

for the shims 30 and 32 to be made of or coated with a alignment thereinbetween. 
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Each flange portion 148 of the second curved shim 132 is 
generally L-shaped and includes a first leg 152 that projects 
transversely outward from the shim central portion 146, and 
a second leg 154 preferably aligned transversally with 
respect to the first leg 152. Each first leg 152 defines a flange 
opening 156 arranged and configured for receiving one of 
the legs 138 of the U-bolt 126. Additionally, each second leg 
154 defines a screw opening 158. The screw openings 158 
are arranged and configured to allow a heat shield to be 
connected to the clamp 120 via known techniques such as a 
self-threading screw. 

To mount the second curved shim 132 on the U-bolt 126, 
the legs 138 of the U-bolt 126 are inserted through the flange 
openings 156 defined by the curved shim 132. The second 
curved shim 132 is then slid along the U-bolt's legs 138 until 
the second shim 132 engages the inward projections 144 of 
the U-bolt 126. To maneuver the second curved shim 132 
past the projections 144, the second curved shim 132 is 
flexed inward to provide sufficient clearance for the projec- 
tions 144 to pass through the flange openings 156. Once the 
inward projections 144 of the U-bolt have been passed 20 
through the flange openings 156, the second curved shim 
132 is allowed to flex back outward such that the second 
curved shim 132 is effectively secured on the U-bolt 126 by 
the inward projections 144. Specifically, the inward projec- 
tions 144 engage the first legs 152 to inhibit the second 25 
curved shim 132 from sliding off of the U-bolt 126. 

When the second curved shim 132 is secured to the U-bolt 
126, the shim projections 150 straddle the U-bolt 126 to 
inhibit axial movement between the second curved shim 132 
and the U-bolt 126. To remove the second curved shim 132 
from the U-bolt 126, the second curved shim 132 is flexed 
inward to provide clearance for passing the U-bolt projec- 
tions 144 through the flange openings 156. In this manner, 
the second curved shim 132 can be slid off the legs 138 of 
the U-bolt 126. . 35 

The saddle member 122 of the clamp 120 includes a pair 
of spaced-apart and substantially parallel saddle plates 162. 
The saddle plates 162 are connected by a base plate 164 that 
extends transversely between base ends of the saddle plates 
162. The base plate 164, defines two spaced-apart base plate 40 
openings 166 arranged and configured for receiving the legs 
138 of the U-bolt 126 when the U-bolt 126 is mounted on the 
saddle member 122. The saddle plates 162 together form 
two saddle legs 168 which define the concave saddle portion 
124 of the saddle member 122. The saddle member 122 also 45 
includes two pairs of retaining tabs 170 that project outward 
from opposite sides of the saddle plates 162. The retaining 
tabs 170 are arranged and configured to snap fit within 
retaining openings 172 defined by the first curved shim 130. 

The first curved shim 130 includes a central portion 174 so 
arranged to define the concave side 134. The first curved 
shim 130 also includes two retaining ears 176 that project 
transversely outward from opposite ends of the central 
portion 174. Each retaining ear 176 has a generally C-shaped 
cross section that defines a channel 178 sized for receiving 55 
one of the saddle member legs 168. Specifically, each 
retaining ear 176 includes a bed wall 180 that projects 
transversely outward from the central portion 174, and two 
opposing side walls 182 that extend transversely outwardly 
from the bed wall 180 to define the channel 178. The bed 60 
walls 180 of the retaining ears 176 define openings 184 sized 
for receiving the legs 138 of the U-bolt 126. Additionally, 
the side walls 182 of the retaining ears 176 define the 
retaining openings 172 that are adapted for receiving the 
retaining tabs 170 of the saddle member 122. 65 

As shown in FIG. 9, the first curved shim 130 also 
includes a pair of shim projections 186 that extend outward 
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from a central region of the central portion 174 of the first 
curved shim 130. The shim projections 186 are adapted to fit 
between the saddle plates 162 to limit axial sliding and 
maintain alignment between the first curved shim 130 and 
the saddle member 122 when the first curved shim 130 is 
mounted thereon. 

To mount the first curved shim 130 on the saddle member 
122, the saddle plates 162 are flexed together and the saddle 
legs 168 are inserted in the channels 178 defined by the 
retaining ears 176 of the first curved shim 130. Once the 
saddle legs 168 are inserted within the channels 178, the 
saddle plates 162 are allowed to flex outward such that the 
retaining tabs 170 snap within the retaining openings 172 
defined by the retaining ears 176. In such a mounted 
configuration, the shim projections 186 of the first curved 
shim 132 fit between the saddle plates 162 to limit axial 
movement between the first curved shim 130 and the saddle 
member 122. To remove the first curved shim 130 from the 
saddle member 122, the saddle plates 162 arc pressed 
together such that the retaining tabs 170 are displaced from 
the retaining openings 172 defined by the retaining ears 176 
of the first curved shim 130. With the retaining tabs 170 
displaced from the retaining openings 172, the first curved 
shim 130 can be disconnected from the saddle member 122. 

In use, the second curved shim 132 is snapped on the 
U-bolt 126, and the first curved shim 130 is snapped on the 
saddle member 122. Next, a pipe or any other structure 
desired to be clamped, is positioned between the first and 
second curved shims 130 and 132, and the legs 138 of the 
U-bolt 126 are inserted through the openings 184 and 166 
that are respectively defined by the first curved shim 130 and 
the saddle member 122. Once the U-bolt 126 is coupled with 
the saddle member 122, the nuts 142 are threaded on the 
threaded ends 140 of the legs 132 to tighten the clamp 120 
about the pipe. 

It will be appreciated that the shim projections 150 and 
186, and the retaining tabs 170, can have a variety of shapes 
such as bumps, tabs, lips, shoulders, grooves, slots, 
depressions, channels or any other alternative abutting, 
mating, complementary or interlocking structures. 
Additionally, the shim projections 150 and 186, and the 
retaining tabs 170, can be made by a variety of techniques. 
A preferred technique is to punch the shim projections 150 
and 186, and the retaining tabs 170, partially through their 
corresponding part with a punching tool. 

FIGS. 11 and 12 show a second alternate guillotine-type 
clamp 220 constructed in accordance with the principles of 
the present invention. The clamp 220 includes a saddle 
member 222 and a U-bolt 224 mountable on the saddle 
member 222. The clamp 220 also includes a shim member 
226 positioned (when assembled) between the U-bolt 224 
and a saddle member 222. The shim 226 is generally 
cylindrical and includes first and second ends 228 and 230 
between which a relatively small gap 232 is defined. The 
shim 226 preferably has width w', that is greater than a 
width w' 2 of the U-bolt 224. Preferably, the width w', is at 
least 1.5 or 2 times as great as the width w' 2 . 

In use, the shim 226 is first placed around a structure 
desired to be clamped, such as a pipe (not shown). Next, the 
shim 226 is captured between the U-bolt 224 and the saddle 
member 222 as the U-bolt 224 and the saddle member 222 
are interconnected. Finally, the clamp 220 is tightened by 
threading nuts 234 on threaded ends of the legs of the U-bolt 
224. As the clamp 224 is tightened, the shim 226 is 
compressed, causing the shim gap 232 to close. In this 
manner, the shim 226 is adapted for effectively sealing a lap 
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joint. Additionally, the shim 226 effectively separates or 
insulates the U-bolt 224 and the saddle member 222 from the 
structure being clamped. In this manner, as previously 
described* the shim 226 assists in inhibiting premature 
corrosion of the structure being clamped. 

FIGS. 15-16 illustrate a third alternate clamp 320 con- 
structed in accordance with the principles of the present 
invention. As is apparent from FIGS. 13 and 14, the clamp 
320 has a configuration similar to the clamp 120 depicted in 
FIGS. 7 and 8. For example, the clamp 320 includes a saddle |0 
member 322, a U-bolt 326 mountable on the saddle member 
322, a first curved shim 330 secured to the saddle member 
322, and a second curved shim 332 secured to the U-bolt 
326. The curved shims 330 and 332 include concave inner 
surfaces that are adapted to oppose one another when the l5 
U-bolt 326 is mounted on the saddle member 322. The first 
curved shim 330 includes outwardly extending ears 376 for 
providing a snap-fit connection with leg portions 368 of the 
saddle member 322, while the second curved shim 332 
includes outwardly extending flanges 348 for providing a ^ 
snap-fit connection with the U-bolt 326. The first and second 
curved shims 330 and 332 respectively define first and 
second pairs of leg openings 384 and 356 that are adapted to 
co-axially align when the U-bolt 326 is mounted on the 
saddle 322. The leg openings 384 and 356 are arranged and 25 
configured to receive legs 338 of the U-bolt 326. 

While clamps 120 and 320 are similar in many aspects, 
the clamp 320 has been modified to include different snap-fit 
configurations than the configurations shown and described 
with respect to the clamp 120. For example, as shown in 30 
FIG. 15, each ear 376 of the first curved shim 330 includes 
side walls 382 that define a channel 378 sized for receiving 
one of the leg portions 368 of the saddle member 322. The 
side walls 382 are bent inward so as to extend generally 



extending, elongated projection 333 formed on the U-bolt 
326 that fits within a corresponding elongated slot or chan- 
nel 335 defined by the second shim 332. The projection 333 
and slot 335 are both preferably centrally located. 

The second shim 332 is secured to the U-bolt 326 by 
inserting the legs 338 of the U-bolt 326 through the leg 
openings 356 until the inner portions 329 of the flanges 346 
snap within the notches 327 formed in the U-bolt 326. The 
second shim 332 can be removed from the U-bolt 326 by 
flexing the second shim 332 inward until the inner portions 
329 are displaced from the notches 327, and then sliding the 
second shim 332 off the U-bolt 326. 

FIGS. 17-24 illustrate a fourth clamp 420 constructed in 
accordance with the principles of the present invention. The 
clamp 420 includes a U-bolt 426 and a curved, U-bolt shim 
428 connected to the U-bolt 426. The clamp 420 also 
includes a saddle number 422 and a curved, saddle shim 430 
connected to the saddle member 422. 

Referring to FIG. 17, the U-bolt 426 of the clamp 420 has 
substantially parallel legs 434 interconnected by a bridge 
portion 435. The legs 434 have generally circular cross- 
sections, while the bridge portion 435 has a generally oblong 
cross-section. A flattened portion 437 is located at the top of 
the bridge portion 435. 

The U-bolt shim 428 is mounted on the inside of the 
U-bolt 426. The shim 428 includes oppositely disposed 
flanges 448 that project radially outward from a main body 
of the shim 428. The flanges 448 define holes 456 (best 
shown in FIG. 21) sized for receiving the legs 434 of the 
U-bolt 426. The saddle member 422 of the clamp 420 is 
preferably formed from a single piece of material that is bent 
to a desired configuration. For example, the saddle member 
422 includes front and back saddle plates 462 that are spaced 
apart and generally parallel with respect to one another. A 



toward one another. In contrast the leg portions 368 of the 3S base plate 464 (best shown in FIG. 22) interconnects the two 



saddle plates 462. The saddle plates 462 have oppositely 
disposed ends 463. To reinforce the saddle member 422, the 
ends 463 of the saddle plates 462 are bent toward one 
another to form reinforcing end walls 465 that are generally 
perpendicular with respect to the saddle plates 462 and 
substantially close the ends 463 of the plates 462. As best 
shown in FIGS. 19 and 20, the end walls 465 have opposing 
inner edges 467. Each set of opposing inner edges 467 
defines a gap 469 that extends vertically along its corre- 
sponding end of the saddle member 422. Each gap 469 is 
tapered such that the width of each gap 469 is larger adjacent 
the top of the saddle member 422. Of course, non-tapered 
gap could also be used. 

As shown in FIG. 17, the saddle member 422 also 



saddle 322 include end portions 369 that are bent outward so 

as to extend generally away from one another. The bent side 

walls 382 of the ears 376 cooperate with the end portions 

369 of the saddle leg portions 368 to provide an intercon- 
nection between the first curved shim 330 and the saddle 40 

member 322. Specifically, the end portions 369 engage the 

side walls 382 to inhibit the first shim 330 from being 

removed from the saddle member 322. 

The first shim 330 is secured to the saddle member 322 by 

compressing the end portions 369 together and inserting the 45 

end portions within the channels 378. Once the end portions 

369 are within the channels 378, the end portions 369 are 

released from compression such that the end portions 369 

expand outward into engagement with the bent side walls 

382. In such an orientation, interference between the side 50 includes upper tabs 471 that project outward from the front 

walls 382 and the end portions 369 inhibits the first shim 330 and back sides 462 of the saddle member 422. Punched 

from being removed from the saddle member 322. The first recesses 473 are preferably located below the upper tabs 

shim 330 can be removed from the saddle member 322 by 471. As shown in FIG. 23, the punched recesses 473 form 
flexing or compressing the end portions 369 together such inner projections 475. The inner projections 475 extend from 
that interference between the side walls 382 and the end 55 the saddle plates 462 toward each other in the region located 
portions 369 is eliminated, and withdrawing the end portions between the saddle plates 462. The legs 434 of the U-bolts 
369 from the channels 378. 426 preferably extend between the projections 475. In this 

A different snap-fit configuration has also been utilized to manner, the projections 475 preferably help to reduce lateral 
secure the second curved shim 332 to the U-bolt 326. For play between the U-bolt 426 and the saddle member 422 so 
example, as shown in FIGS. 13 and 16. the U-bolt 326 60 as to improve alignment between the two shims 428 and 
defines opposing, inwardly facing notches 327 located along 430. This is significant because the threaded ends of the legs 
the legs 338 of the U-bolt 326. The notches 327 receive inner 434 typically have a larger diameter than the portion of the 
portions 329 flanges 346 of the second shim 332 to retain the legs 434 that is adjacent to the projections 475. 
second shim 332 on the U-bolt 326. The inner portions 329 Referring to FIGS. 17 and 18. the saddle shim 430 of the 
of the flanges 346 define inner portions of the leg openings 65 clamp 420 includes a curved main body 477. At each end of 
356. As shown in FIG. 16. alignment between the U-bolt 326 the curved main body 477, a pair of ears 479 project radially 
and the second shim 332 is maintained by an inwardly outward from the main body 477. 



